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Yl. SIrM/~[ETRICAL OAIWGRENE OF THE EXTREMITIES (~r I~AYNAUD~S DISEASE"). 

THE affection of the extremities--feet, hands, ears, and tip of nose--  
which goes by the name of Raynaud, is still sufficiently obscure in its 
pathology to allow us to group it, provisionally, at least, along with those 
cutaneous affections which are characterised by the phenomena of ne- 
crosis ; and as the features which first led to its recognition as a morbid 
entity are those of a limited and usually superficial gangrene affecting 
the most peripheral parts of the body, we may be allowed to consider it 
here under the heading of rarer forms of skin disease. 

CAsE.--Mary W., aged twenty-two, a parlourmaid, came to St. 
u Dispensary on the 22nd of October, complaining of a "deadness 
in her hands." Exactly twelve months previously she first began to 
suffer from "dead fingers," and up to that time her health had been 
fairly good. She had had one or two slight attacks of bronchitis, and 
rite years previously had suffered from an attack of rheumatism lasting 
six weeks, which she believed to be rheumatic fever, but which, at any 
rate, had left no appreciable heart damage. About a fortnight before the 
first attack of numbness of the fingers came on: she received a severe 
shock, being left alone in the house at night and fancying she heard it 
being broken into by burglars. She was very nervous and felt out of 
sorts for about a week, but afterwards felt as well as before. At  this 
time she was suffering from some menstrual irregularities--at first 
amenoxThcea, and afterwards too frequent, periods with very scanty dis- 
charge--which continued for about six months, when she went under 
medical treatment, and has since been practically well. The h/story of 
the onset of her affection is as follows : -  

About a fortnight after the shock above referred t% she awoke one 
morning to find one of her hands "asleep," and concluded she had been 
lying on it. The fingers from the first inter-phalangeal joint down were 
white, and quite numb and stiff, I i k e "  dead fingers," but instead of dis- 
appearing quickly this condition persisted for some little time, the natural 

a Continued from the number of this Journal for September, 189I. u XCII  
No. 237, p. 244. 
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colour being then gradually restored with slight pain and tingling. A t  
this time she had a good deal of sewing to do, and she now occasionally 
found her fingers getting quite numb and powerless while so occupied. 
Shortly ~ te r  th i s - - f rom about the middle of November, 1890--she 
suffered from constantly-repeated attacks, which came on after rising in 
the mornings, or in the evenings when it got cold, or during the day on 
washing her hands in cold water or bringing them in contact with any 
cold substance. The sequence of events was always the same : at first, 
pallor and deadness, with a numb feeling in the fingers, which, after 
persisting for a variable time, was succeeded by a sharp tingling pain, 
with swelling and !ividity of the extremities of the fingers, which became 
of a dark, greyish-purple colour. In  these attacks the pallor and numb- 
ness (" local syncope") affected all the fingers equally from the f r s t  
inter-phalangeal joint, but the second stage of pain and congestion (~c local 
asphyxia") affected principally the terminal phalanges, the little fingers 
of both hands always escaping. At  this time severe darting pains about 
the shoulders and down the forearms often preceded the onset of the local 
manifestations. About the middle of December the paroxysms became 
much more frequent, and were excited by the least exposure to cold, so 
that  now the fingers were constantly swollen and dark in colour, and 
most of the time excessively painful and tender. For  the relief of this 
poultices were applied, with the result that, though the pain disappeared, 
blisters containing clear serum formed over all the terminal phalanges, 
except those of the little fingers, followed by desquamation of the skin 
and complete shedding of the nails. Small ulcerations were left after the 
separation of the dead skin at the tips of the fingers just beneath the free 
edge of the nails ; and this condition remained unchanged for some time, 
associated with a swollen and extremely sensitive state of the fingers~ so 
that  she was quite unable for any heavy work. I t  was not until June of 
the present year that they had quite returned to their normal condition, 
and even during the summer attacks of local asphyxia could be at any 
time induced by immersing the hands in very cold water. The attacks, 
however, were very slight, and she was quite able for her work without 
any distress. 

In  October, however, with the onset of colder weather the pains and 
numbness returned, though not with the same severity as before. The 
fingers are now affected chiefly in the mornings and evenings, less 
frequently during the day; and the attacks also differ in an important 
particular from those to which she was formerly subject~ in that the stage 
of ~ syncope" is now absent, or so transient as to escape notice, and the 
pain, swelling, and blueness are the features that first arrest her attention~ 
not as previously the pallor and numbness. The fingers when I first saw 
her were in this condition : they seemed somewhat swollen but were not 
(~dematous~ were a peculiar slaty-blue colour, not the livid purple of 
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ordinary venous congestion, and were slightly painful, though sensation 
was everywhere normal, and they were not tender  on pressure. The 

�9 scars left by the previous ulceration on the tips of the index, middle~ and 
ring fingers of both hands presented a cracked surface~ and were 
apparently on the point of breaking down into small ulcers. There was 
no history obtainable of ague or hsemoglobinuria--eonditions which have 
been associated with the affection in a certain number of cases. 

While a patient in the  hospital �9 various remedies, based on the sup- 
posed pathology of the disease, were tried by Dr. • 'Hugh ;  but the 
measure of success obtained was limited and transitory. This has also 
been the experience of all previous observers. In  order to appreciate the 
rationale of the measures adopted it will be necessary here to briefly 
review the pathological theories which have been put forward to explain 
the essential phenomena of the disease. 

I n  Raynaud's original thesis, published in 1862, he refers the pheno- 
mena to a condition of "capillary spasm," which occurs in subjects who 
are "eharacterised by a nervous predominance." " I n  the simplest 
cases," he writes, "those in which the malady remains, if I may so say, 
in a rough state, the exaggerated peristaltic contraction of the capillaries 
drives the blood before it~ the extremities become pale, withered-looking, 
and insensible. This is the ' dead finger.' But this phenomenon does 
not persist long enough for gangrene to follow. To contraction succeeds 
relaxation, the circulation is re-established, and everything returns to 
the normal state after a period of reaction more or less painful. Such is 
local syncope~ in which the muscles participate in the contraction of the 
arterioles. Local asphyxia is only a more advanced condition. After an 

initial period of capillary spasm there occurs a period of reaction ; but it 
is incomplete reaction. The vessels which return first to their primary 
calibre, or even beyond, are naturally those which present in their struc- 
ture the fewest contractile elements--viz,  the venules. At  the moment 
when these are opened, the arterioles being sti~t closed, the venous blood~ 
which had been at first driven back into the great trunks of the dark 
blood system, flows again into the finest vascular divisions, and then the 
extremities will take on that tint, varying from blue to black, which is 
a certain index of the presence of venous blood in the capillary network. 
. . . .  This state may be ehronic~ and the spasm of the vessels may 
bnl~ have a limited duration , so as to return in irregular or intel'mittent 
attacks. Finally, it may happen~ alYaough nmch more 

ra re ly ,  tha t the capillary spasm comes o n  all a t  once with an intensity 
and a duration altogether extraordinary. Syncope and local asphyxia 

~suceeed on e another rapidly. The venous blo0dbecomes insufficient to 

The glrl was admitted, ~ovember 3rd, into St. ~i1~cent~ Hospital, under the care 
of my colleague, Dr~ ~I'Hugb, and by his kindness I was e~abled to show her at the 
:DubRn Biological Club, and to obtain the no~es of.her case while under treatment. 

�9 , , . . , _ . 
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nourish the parts ; the colour becomes deeper and deeper ; small blood- 
stained infiltrations take place through the walls of the venules ; these 
walls may themselves become granular ; in one word, there is confirmed 
gangrene, and gangrene which may go on to the fall of many ends of 
fingers or toes. ' '~  In  a paper, embodying subsequent researches, 
published in the Archives G~nerales de Mddecine, January,  1874, Raynaud 
carried his pathological theory a slep further back to the central nervous 
system, and sums it up as follows : - - "  I would say that in the present 
state of our knowledge, local asphyxia of the extremities ought to be 
considered as a neurosis characterised by enormous exaggerations of the 
excito-motor energy of the gray parts of the spinal cord which control 
the vaso-motor innervation."b Based upon this theory was his plan of 
treatment by conti~uous descending electrical currents applied over the 
vertebral column, so as to act directly on the cord, one pole- - the  posi- 
t i v e - b e i n g  placed at the nape of the neck~ and the o ther- - the  nega- 
t i v e - o v e r  the lumbar enlargement, in combination with the application 
of the constant current directly to the extremities affected. In  thisway~ 
l~aynaud says, ~: the action exercised by the current in the cord appears 
r consist in an enfeeblement of the excito-motor power, whence there 
results a corresponding relaxation of the reflex vascular contractions," 
and so, applied during the stage of asphyxia, the occurrence of the con- 
secutive gangrene may be prevented. In  a valuable paper on the sub- 
ject  (Illustrated Medical 1Yews, u I I I . ,  1889, p. 178), Dr.  Thomas 
Barlow speaks highly of the value of what  may be called the ~ electrical 
ba th"  method of treatment during the continuance of the paroxysm. 
" T h e  blue extremity may be submerged in a basin of lukewarm salt and 
water, and one pole may be placed in the water and the other moved 
about on the limb above the level of the water.  The current should be 
rapidly reversed, made, and broken, and the patient should be encouraged 
to make voluntary flexions and extensive movements of the limb during 
the time that it  is being galvanlsed. This should be persevered with 
till  the colour of the extremity has become quite red . . . . .  The 
galvanism and shampooing should be done at least once a day until sub- 
stantial improvement is obtained, and then this should be maintained by  
the patient's own shampooing. Lamp baths, vapour baths, or, if they can 
be got~ Turkish baths, should be tried. Diffusible stimulants are of 
doubtful benefit, and so are narcotics." 

The theory of vascular spasm receives a certain amount of support 
from two of Raynaud's cases in which marked visual disturbances aceom- 
:panied the peripheral  paroxysms.  In  the first case ~' the patient affirms 
that his sight is good in the two eyes dar ing the attack, but that  during 

a "Selected Monographs." :Ray~aud on "~Looal Asphyxia." New Sydenham 
Society's Translation. 1888. P. 144. 

b L0C. cir. P. 182. 
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the period which follows~ and whilst the fingers return progressively to 
their natural colour, the sight~ especially of the left eye, becomes troubled 
and eonfused~ recovering at the moment when a new attack supervenes." 
On ophthalmoscopic examination~ during the periodof reaetion~ there were 
found in the left eye distinct narrowing of the central artery of the retina 
and of its branches near the papilla~ with dilation and marked pulsation 
in the veins, and here and there partial contractions in the more peri- 
pheral parts of the arteries, giving them a filiform outline. In the right 
eye, in which vision was less affected, the same appearances were found 
in a slighter'degree. During the stage of cyanosis the venous pulsations 
persisted in both eyes, while the arteries did not recover their normal 
calibre in all their extent but presented partial diminutions in size~ giving 
them a beaded appearance. In  the second ease the facts were still more 
striking. This patient experienced ~ at the moment of  the commence- 
ment of the cyanosis a notable obscuration of sight, which disappeared at 
the same time that the face and the hands returned to their normal 
colour." Examined during a severe attack it was found that at the 
commencement a narrowing of the arteries of the fundus oeuli could be 
clearly seen~ with a subsequent distinct widening at the moment when 
reaction began. The retinal veins were for the most part turgid~ but 
showed no appreciable pulsation. �9 

The only other theory which has at all held the field is that the pheno- 
mena are the result of a peripheral neuritis. In  a few cases interstitial 
inflammation and degeneration of nerve fibres have been found, but 
these cases are quite exceptional, and in the great majority of those that 
have been examined no nerve alterations were detected. I t  seems~ 
moreover~ on the face of it, incredible that phenomena so invariably 
paroxysmal and intermittent in their characters should be primarily due 
to an organic and progressive lesion of peripheral or trophie nerves; 
and it is possible that in these cases the nerve degenerations may have 
been secondary to an alteration in the nutrition of the parts dependent 
on the circulatory deficiencies. 

Dr. Affieck has published a case in the 21ritlsh Medical Journal~ 
December 8, 1888~ in which degeneration and interstitial inflammation 
were found in the nerves leading to the affected part; but on the other 
hand~ Dr. Barlow (loc. cit. p. 127) records a case in which the gangrene 
was so deep and so spreading in type that amputation in the middle third 
of the thigh was resorted to as a last resource, and in which~ subsequent 
to removal, careful investigation was made into the condition of the 
nerves and arteries oft the limb. The anterior and posterior tibial and 
pia~tar nerves were examined~ and also portions of muscle with some of 
the smaller nerve-twigs." ~lo morbid changes were found. ~ There is 
no obvious increase of connective tissue in perineurium or endoneurium~ 

a l~aynaud. Lee. r P. 165. 
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the axis cylinders are wen marked, and there is no segmentation of 
myelin." As regards the state of the vessels: " T h e r e  is undoubtedly 
some thickening of the outer and middle coat, but it appears to a great 
extent recent." The arteries were found to be universally thrombosed but 
this thrombosis was regarded as recent, though the extent and characters 
of the clot are not definitely given. "There  is a remarkable contortion 
and infolding in some sections of the elastic lamina, and this seems to 
have followed upon the shrinking of the thrombus. I think some of the 
nuclear overgrowth of the middle coat has been consecutive to this 
shrinkage . . . .  The veins show some thickening of their walls, quite as 
much as, if not more than, the arteries." I t  will be seen that whatever 
may have been the cause of these arterial changes no neuritis at any rate 
was present. The account is too meagre to form any opinion on it, but 
it may be remarked that the appearances found correspond in a marked 
manrler with those met with in syphilitic periarteritis, but it is stated no 
history of any venereal affection was obtainable. 

Such discrepancies, then, existing as to the grosser lesions found in 
these cases, we may provisionally assume that the most probable theory 
is that put forward by Raynaud, viz., the theory of  arteriole spasm. For here 
it may be remarked that a theory based on the occurrence of arteritis 
or periarteritis is just as inadequate to explain the phenomena met with~ 
as is a theory based on the presence of a nerve degeneration or a neuritis. 
Either proposition lands us in a dilemma from which there is no escape. 
Accordingly rational treatment in the light of our present knowledge 
must travel on two lines : treatment applied during the occurrence of the 
paroxysm to relieve the vascular spasm and restore the balance of the 
circulation, and treatment applied during the intervals to maintain the 
efficiency of the peripheral circulation, and to endeavour to counteract 
the faulty habit which has been engrafted on the vaso-motor centre. 

The method of treatment by shampooing and the electrical bath has been 
already referred to ; both it, and the application of the constant current 
by brushes to the affected parts have been found useful during the acute 
period of the attacks. Another method which has not, so far as I know~ 
been tried in these countries, is that of the "oxygen bath." I t  is applied 
as follows : - -Each  affected extremity is introduced into a chamber, made 
of indiarubber, which being as hermetically as possible attached to the 
limb above at one end, is by its other end connected with a tube and 
reservoir containing oxygen, by means of which from time to time fresh 
supplies of oxygen are admitted in the indiarubber chamber~ and so 
allowed to bathe the asphyxiated parts. �9 No directions are given as to 
the period at which this bath is to be given, but it is presumably during 
the stage of asphyxia, the probable rationale being to promote by an 

Jgivtlonnaire de Mdd. et de 27drapie, per ~M. Bouchut et De~r~s. Paris, 1889. 
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artificial cutaneous respiration the oxygenation of the stagnating venous 
blood. 

Treatment.--The first method tried by Dr. M~Hugh was the application 
of cold to the cervical spine, combined with elevation of the hands and 
warmth. An  ice-bag was applied to the back of the neck; the hands 
were enveloped in cotton-wool and were folded across the chest and kept 
fixed to the opposite shoulders. The first application was followed by 
an attack of blueness and pain in the fingem, which lasted for about an 
hour, but was followed by a period of great comfort and free from any 
attack, which lasted for thirty-six hours. The ice was then removed. 
The usual attacks followed its withdrawal; and a second application 
induced a similar series of phenomena, except that the preliminary stage of 
asphyxia did not last so long. The cold, however, it was observed, always 
prevented any attack of the fingers subsequently, but had no curative or 
preventive influence on the paroxysms. Blisters applied to the spine 
were next tried but without apparent effect, and she was then put upon 
tlve minim doses of trinitrin (one per cent. solution)three times a day. 
This treatment, combined with the local warmth, while continued was 
capable of preventing any attacks, and she expressed herself as feeling 
much better. One curious point was noticed while she was taking the 
tr initr in--that the tips of the fingers, which had previously desquamated, 
again became covered with freely-separating flakes of skin, leaving the 
parts underneath of a more healthy colour and consistence. But it was 
also found that--as,  indeed, is the experience of other observers--the 
effect of the drug was but slight~ and any exposure to cold was still 
liable to produce an attack. In  this case the paroxysm--the period 
during which electricity has been found of decided benefit--was too short 
and the symptoms not sufficiently urgent to lead me to expect any benefit 
from the '~ electrical ba th"  treatment, and consequently it was not tried. 
The girl 's condition was decidedly ameliorated while in hospital by rest, 
good food, warmth, and the avoidance of exciting causes~ and the tips of 
the fingers lost to a great extent the characters and consistence of scar 
tissue and became softer and more pliable ; but when she left hospital on 
November 26th it could not be said that she was a single step nearer a 
permanent cure than when admitted a month previously. 

Disappointing as this result undoubtedly is, it will be found to be 
identical with those obtained by previous observers, and it may be s~ely 
said that the therapeutics of the affection equal in obscm'ity and un- 
satisfactoriness the theories that have been put forward to explain its 
~etiology. 


